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Detection and Management of Seed-borne Toxigenic Fusarium verticillioides by 
Plant  Alkaloids
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Abstract
Seed samples of paddy, maize and sorghum were collected from different agro climatic regions of Karnataka. All the seed 
samples were subjected to standard blotter method for the isolation of Fusarium sp. that were morphologically identified, 
recorded. Most seed samples (34 of 36) were infected with Fusarium verticillioides and its incidence varied between 1 to 
11%. The morphological identity of F. verticillioides was further confirmed using polymerase chain reaction. Two sets of 
primers, one for F. verticillioides species- specific and the other specific to fumonisin - producing F. verticillioides were 
employed. Aqueous extract, different solvent extracts and isolated constituents (alkaloid extract) of  Prosopis juliflora (a 
weed plant) was tested for antifungal activity against toxigenic and non- toxigenic F. verticillioides. All the extracts 
recorded significant fungitoxicity against both the strains. The comparative evaluation of antifungal activity of the 
alkaloid extract from P.  juliflora with chemical fungicides Blitox (copper oxychloride), Hexastop (thiophanate – methyl), 
Jatayu (chlorothalonil) and Bavistin (carbendazim) revealed that the alkaloid extract was highly effective at low 
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concentration (300µg ml ) compared to chemical fungicides (2000µg ml ).  
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Contamination of rice (Oryza sativa L.), sorghum 
(Sorghum bicolor L. Moench) and maize (Zea mays L.) 
grains during storage by fungi is a major concern (Reddy 
et al 2008). These fungi are not only involved in 
biodeterioration of grains but few are also known to 
produce mycotoxins which cause obvious reduction in 
crop, animal live stock production and diseases in 
humans. The serious problem with storage of seeds is that, 
it is highly susceptible to many fungi such as species of 
Fusarium, Aspergillus, Drechslera, Rhizopus, 
Penicillium, Alternaria, Curvularia, and Cladosporium 
(Makun et al 2007). 
Fusarium verticillioides (Sacc.) Nirenberg is 
one such fungal pathogen with a wide range such as 
maize, sorghum, rice etc., and its infection is associated 
with food and feed safety problems in humans and animals 
as it is known to produce mycotoxins that are difficult to 
remove or detoxify from grains. Currently, fumonisins are 
considered as agriculturally most significant 
environmental toxins produced by F. verticillioides and 
other Fusarium species that grow in grains during storage 
(Taranu et al 2005; Maheshwar et al 2009; Nayaka et al 
2009a). In India farmers are applying many chemical 
fungicides to manage seed borne F. verticillioides 
( Falca˜o et al 2011). Chemical Nayaka et al 2009b; 
fungicides are costly and known to cause environment 
related problems. Thus, the present study explored the in 
vitro management of seed borne toxigenic F. 
verticillioides by P. juliflora extracts which would be 
environment friendly and cost effective.
Materials and Methods
Collection and screening of seed samples for Fusarium 
verticillioides incidence. Seed samples of maize, paddy 
and sorghum belonging to various agro climatic regions of 
Karnataka were collected from different sources (Table 
1). The seed samples were subjected to surface 
sterilization with 2% sodium hypochlorite and analysed 
for Fusarium sp. incidence by Standard Blotter Method 
(SBM) (ISTA 2003). 10 seeds of maize and 25 seeds of 
paddy and sorghum per plate were subjected to SBM and 
incubated for 7 days at 24 ± 2 C under 12 h alternating 
cycles of light and darkness. Fungal growth after 
incubation was examined under stereobinocular 
microscope. Growth habit and morphological characters 
of conidia were observed under microscope (Mathur and 
Kongsdal 2003). Typical  F. verticillioides were isolated 
(2 strains) and pure cultured on Potato Dextrose Agar 
(PDA) slants and maintained at 4 C for further use.
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